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gatcatttca tcaaatgcgc tcgagcgggt tgctcaaatg atgaaaaagg ccaccggaca 60 
tgggtttcgg cacgatcgcc ggcgggcgtt ttccgttctg gttaaccgcc attgtgggtc 120 
gcgaaattta acttcgcgtc agggctttcc ctgaattatc gagatttttt gctgcctggg 180 
tcgaacgtgg cacggatgct gcattgaagt ccggcatgga ggcgacaccg ate 233 
atg aat cag cac ccc acc gat ctt tec ccg ttc gat ccc ggc cgc aag 281 
Met Asn Gin His Pro Thr Asp Leu Ser Pro Phe Asp Pro Gly Arg Lys 

5 10 15 

tgc gtc cgc gtg acc ggc acg aac gcg cgc ggc ttc gtc gaa ttc gag 329 
Cys Val Arg Val Thr Gly Thr Asn Ala Arg Gly Phe Val Glu Phe Glu 

20 25 30 

ctg teg ate ggc ggc gcg ccg gaa ctg tgc gtc gag ctg acg ttg tct 377 
Leu Ser lie Gly Gly Ala Pro Glu Leu Cys Val Glu Leu Thr Leu Ser 

35 40 45 

cct gec gec ttc gat gcg ttc tgc cgc gaa cag cag gtc acg egg etc 425 
Pro Ala Ala Phe Asp Ala Phe Cys Arg Glu Gin Gin Val Thr Arg Leu 

50 55 60 

gac gtc gaa gcg aac cca 443 
Asp Val Glu Ala Asn Pro 
65 70 

tgacct tgaggagcaagaa 462 
gtg acc ate gag ctg aag aca gtc gac ate aag ccg etc egg cac acc 510 
Met Thr He Glu Leu Lys Thr Val Asp He Lys Pro Leu Arg His Thr 

5 10 15 

ttt gcg cat gtc gcg cag aac ate ggc ggc gac aag acg gcg acg cgc 558 
Phe Ala His Val Ala Gin Asn He Gly Gly Asp Lys Thr Ala Thr Arg 

20 25 30 

tac cag gaa ggc atg atg ggc gcg cag ccc cag gag aac ttc cat tac 606 
Tyr Gin Glu Gly Met Met Gly Ala Gin Pro Gin Glu Asn Phe His Tyr 

35 40 45 

egg ccg acc tgg gac ccg gac tac gag ate ttc gat ccg teg cgc teg 654 
Arg Pro Thr Trp Asp Pro Asp Tyr Glu He Phe Asp Pro Ser Arg Ser 

50 55 • 60 

gcg ate egg atg gcg aac tgg tac gcg ttg aag gat ccg cgc cag ttc 702 
Ala lie Arg Met Ala Asn Trp Tyr Ala Leu Lys Asp Pro Arg Gin Phe 
65 70 75 80 

tac tac gcg teg tgg gcg acc acg egg gcg cgc cag cag gat gcg atg 750 
Tyr Tyr Ala Ser Trp Ala Thr Thr Arg Ala Arg Gin Gin Asp Ala Met 



? 
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gag teg aac ttc gag ttc gtc gaa teg cgc egg atg ate ggc ctg atg 798 
Glu Ser Asn Phe Glu Phe Val Glu Ser Arg Arg Met lie Gly Leu Met 

100 105 110 

cgc gac gac gtg gee gcg egg gcg etc gac gtg ctg gtg ccg ctg cgc 846 
Arg Asp Asp Val Ala Ala Arg Ala Leu Asp Val Leu Val Pro Leu Arg 

115 120 125 

cac gee gcg tgg ggc gcg aac atg aac aac gcg cag ate tgc gcg etc 894 
His Ala Ala Trp Gly Ala Asn Met Asn Asn Ala Gin lie Cys Ala Leu 

130 135 140 

ggc tac ggc acg gtg ttc acc gcg ccc gcg atg ttc cat gcg atg gac 942 
Gly Tyr Gly Thr Val Phe Thr Ala Pro Ala Met Phe His Ala Met Asp 
145 150 155 160 

aac etc ggc gtc gcg caa tac etc acg cgt etc gcg etc gcg atg gec 990 
Asn Leu Gly Val Ala Gin Tyr Leu Thr Arg Leu Ala Leu Ala Met Ala 

165 170 175 

gag ccc gac gtg ctg gag gcg gee aag gcg acc tgg acc cgc gac gee 1038 
Glu Pro Asp Val Leu Glu Ala Ala Lys Ala Thr Trp Thr Arg Asp Ala 

180 185 190 

gec tgg cag ccg ctg cgc cgc tac gtc gag gac acg ctg gtc gtc gec 1086 
Ala Trp Gin Pro Leu Arg Arg Tyr Val Glu Asp Thr Leu Val Val Ala 

195 200 205 

gat ccg gtc gag ctg ttc ate gcg cag aac etc gcg etc gac ggc ctg 1134 
Asp Pro Val Glu Leu Phe lie Ala Gin Asn Leu Ala Leu Asp Gly Leu 

210 215 220 

ctg tat ccg etc gtc tac gac cgc ttc gtc gac gaa egg ate gcg etc 1182 
Leu Tyr Pro Leu Val Tyr Asp Arg Phe Val Asp Glu Arg He Ala Leu 
225 230 235 240 

gaa ggc ggc teg gca gtc gcg atg ctg acc gcg ttc atg ccc gaa tgg 1230 
Glu Gly Gly Ser Ala Val Ala Met Leu Thr Ala Phe Met Pro Glu Trp. 

245 250 255 

cac acc gag teg aac cgc tgg ate gac gcg gtc gtg aag acg atg gec 1278 
His Thr Glu Ser Asn Arg Trp He Asp Ala Val Val Lys Thr Met Ala 

260 265 270 

gee gaa tec gac gac aac cgc gcg ctg etc gee cgc tgg aca cgc gac 1326 
Ala Glu Ser Asp Asp Asn Arg Ala Leu Leu Ala Arg Trp Thr Arg Asp 
275 280 285 
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tgg tec gcg cgc gec gag gcg gca ctg gca ccg gtg gcg gca cgc gcg 1374 
Trp Ser Ala Arg Ala Glu Ala Ala Leu Ala Pro Val Ala Ala Arg Ala 

290 295 300 

ctg cag gat gec ggg cgc gcg gcg etc gac gaa gtg cgc gag cag ttc 1422 
Leu Gin Asp Ala Gly Arg Ala Ala Leu Asp Glu Val Arg Glu Gin Phe 
305 310 315 320 

cac gca cgc gcg gec agg etc ggc ate gcg etc 1455 
His Ala Arg Ala Ala Arg Leu Gly lie Ala Leu 

325 330 
tgacgacggg aatcctccct taacccaagg aatgecage 1494 
atg tec aac gta ttc ate gec ttt cag gec aat gag gac tec aga ccg 1542 
Met Ser Asn Val Phe He Ala Phe Gin Ala Asn Glu Asp Ser Arg Pro 

5 10 15 

ate gtg gat gcg ate gtc gee gac aac ccg cgc gcg gtg gtg gtc gag 1590 
He Val Asp Ala He Val Ala Asp Asn Pro Arg Ala Val Val Val Glu 

20 25 30 

teg ccc ggc atg gtc aag ate gac gcg ccg gac egg ctg acg ate cgc 1638 
Ser Pro Gly Met Val Lys He Asp Ala Pro Asp Arg Leu Thr He Arg 

35 40 45 

cgc gaa acg ate gag gaa ctg ace ggc acg cgc ttc gac ctg cag cag 1686 
Arg Glu Thr He Glu Glu Leu Thr Gly Thr Arg Phe Asp Leu Gin Gin 

50 55 60 

etc cag gtc aac ctg ate acg ctg tea ggc cac ate gac gag gac gac 1734 
Leu Gin Val Asn Leu He Thr Leu Ser Gly His He Asp Glu Asp Asp 
65 70 75 80 

gac gag ttc acg ctg age tgg teg cac - 1761 
Asp Glu Phe Thr Leu Ser Trp Ser His 
85 

tgaacgccgc gccacgcgca ccgacaacac eggagacacg a 1802 
atg gac acg cca acg etc aag aaa aaa etc ggc ctg aag gac cgc tac 1850 
Met Asp Thr Pro Thr Leu Lys Lys Lys Leu Gly Leu Lys Asp Arg Tyr 

5 10 15 

gcg gca atg acg cgc ggc etc ggc tgg gag acg ace tac cag ccg atg 1898 
Ala Ala Met Thr Arg Gly Leu Gly Trp Glu Thr Thr Tyr Gin Pro Met 

20 25 30 

gac aag gtc ttc ccg tac gac cgc tac gag ggc ate aag ate cac gac 1946 
Asp Lys Val Phe Pro Tyr Asp Arg Tyr Glu Gly He Lys He His Asp 
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35 

tgg gac aag tgg gtc 
Trp Asp Lys Trp Val 

50 

aaa tac cag ggc gag 
Lys Tyr Gin; Gly Glu 
65 

ttc acg cag aac aac 
Phe Thr Gin Asn Asn 
85 

aac gcg ctg aag ctg 
Asn Ala Leu Lys Leu 
100 

gcg cac cgc ggc ttc 
Ala His Arg Gly Phe 
115 

gcg cgc ate gcg tgc 
Ala Arg lie Ala Cys 
130 

cag acc gaa acg cat 
Gin Thr Glu Thr His 
145 

ttc cat cac teg aac 
Phe His His Ser Asn 
165 

ccg aag teg ttc ttc 
Pro Lys Ser Phe Phe 
180 

ctg acc gcg gtc age 
Leu Thr Ala Val Ser 
195 

ttc gtg ccg ttc atg 
Phe Val Pro Phe Met 
210 

gtc acg ttc ggc ttc 
Val Thr Phe Gly Phe 

2 2 5 



40 

gac ccg ttc cgc 

Asp Pro Phe Arg 
55 

aag gaa aag aag 

Lys Glu Lys Lys 
70 

gcg ttc etc ggc 

Ala Phe Leu Gly 

ttc etc cag ggc 
Phe Leu Gin Gly 
105 

gcg cat gtc ggc 
Ala His Val Gly 
120 

cag atg cag teg 
Gin Met Gin Ser 
135 

gcg atg teg acg 
Ala Met Ser Thr 
150 

cag tgg ttc gac 
Gin Trp Phe Asp 

gag gac gcg tat 

Glu Asp Ala Tyr 

185 

ttc teg ttc gaa 

Phe Ser Phe Glu 
200 

teg ggc gec gec 

Ser Gly Ala Ala 
215 

tec gcg cag teg 

Ser Ala, Gin Ser 
230 



15 

ctg acg atg gat 
Leu Thr Met Asp 
60 

ctg tac gcg gtg 
Leu Tyr Ala Val 
75 

gtg age gac gec 
Val Ser Asp Ala 
90 

gtg acg ccg etc 
Val Thr Pro Leu 

egg cac ttc acc 
Arg His Phe Thr 
125 

ate gac gag ctg 
lie Asp Glu Leu 
140 

tac aac aag ttc 
Tyr Asn Lys Phe 
155 

cgc gtg tgg tac 
Arg Val Trp Tyr 
170 

teg teg ggg ccg 
Ser Ser Gly Pro 

tac gtg ctg acg 
Tyr Val Leu Thr 
205 

tac aac ggt gac 
Tyr Asn Gly Asp 
220 

gac gaa teg cgt 
Asp Glu Ser Arg 

23 5 



gcg tac tgg 1994 
Ala Tyr Trp 

ate gac gcg 2042 
lie Asp Ala 
80 

cgc tac ate 2090 
Arg Tyr lie 
95 

gaa tac etc 2138 

Glu Tyr Leu 

110 

ggc gag ggc 2186 
Gly Glu Gly 

egg cac tac 2234 
Arg His Tyr 

ttc aac ggg 2282 
Phe Asn Gly 
160 

ctg teg gtg 2330 
Leu Ser Val 
175 

ttc gag ttc 2378 

Phe Glu Phe 

190 

aac ctg ctg 2426 
Asn Leu Leu 

atg teg acc 2474 
Met Ser Thr 

cac atg acg 2522 
His Met Thr 
240 
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etc ggc ate gaa tgc ate aag ttc ctg etc gaa cag gac ccg gac aac 2570 
Leu Gly lie Glu Cys lie Lys Phe Leu Leu Glu Gin Asp Pro Asp Asn 

245 250 255 

gtg ccg ate gtg cag cgc tgg ate gac aag tgg ttc tgg cgc ggc tac 2618 
Val Pro lie Val Gin Arg Trp lie Asp Lys Trp Phe Trp. Arg Gly Tyr 

260 265 270 

egg ctg ctg acg ctg gtc gcg atg atg atg gac tac atg cag ccc aag 2666 
Arg Leu Leu Thr Leu Val Ala Met Met Met Asp Tyr Met Gin Pro Lys 

275 280 285 

cgc gtg atg age tgg cgc gag teg tgg gag atg tac gec gag cag aac 2714 
Arg Val Met Ser Trp Arg Glu Ser Trp Glu Met Tyr Ala Glu Gin Asn 

290 295 300 

ggc ggc gcg ctg ttc aag gat etc gcg cgc tac ggc att cgc gag ccg 2762 
Gly Gly Ala Leu Phe Lys Asp Leu Ala Arg Tyr Gly He Arg Glu Pro 
305 310 315 320 

aa 9 gg c tgg cag gac gee tgc gaa ggc aag gat cac ate age cac cag 2810 
Lys Gly Trp Gin Asp Ala Cys Glu Gly Lys Asp His He Ser His Gin 

325 330 335 

gcg tgg teg acg ttc tac ggc ttc aac gcg gee teg gcg ttc cac acc 2858 
Ala Trp Ser Thr Phe Tyr Gly Phe Asn Ala Ala Ser Ala Phe His Thr 

340 345 350 

tgg gtg ccg acc gaa gac gaa atg ggc tgg ctg teg gcg aag tat ccc 2906 
Trp Val Pro Thr Glu Asp Glu Met Gly Trp Leu Ser Ala Lys Tyr Pro 

355 360 365 

gac teg ttc gac cgc tac tac cgc ccg cgc ttc gat cac tgg ggc gag 2954 
Asp Ser Phe Asp Arg Tyr Tyr Arg Pro Arg Phe Asp His Trp Gly Glu 

370 375 380 

cag gee agg gec ggc aac cgc ttc tac atg aag acg ctg ccg atg ctg 3002 
Gin Ala Arg Ala Gly Asn Arg Phe Tyr Met Lys Thr Leu Pro Met Leu 
385 390 395 400 

tgc cag acg tgc cag ate ccg atg ctg ttc acc gag ccg ggc aac ccg 3050 
Cys Gin Thr Cys Gin He Pro Met Leu Phe Thr Glu Pro Gly Asn Pro 

405 410 415 

acg aag ate ggc gcg cgc gaa teg aac tac etc ggc aac aag ttc cac 3098 
Thr Lys He Gly Ala Arg Glu Ser Asn Tyr Leu Gly Asn Lys Phe His 

420 425 430 

ttc tgc age gac cac tgc aag gac ate ttc gat cac gag ccg cag aaa 3146 
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Phe Cys Ser Asp His Cys Lys Asp He Phe Asp His Glu Pro Gin Lys 

435 440 445 

tac gtg cag gcg tgg ctg ccg gtg cac cag ate cat cag ggc aac tgc 3194 

Tyr Val Gin Ala Trp Leu Pro Val His Gin He His Gin Gly Asn Cys 

450 455 460 

ttc ccg ccc gat gcg gac ccg ggc gcg gag ggc ttc gat ccg etc gec 3242 

Phe Pro Pro Asp Ala Asp Pro Gly Ala Glu Gly Phe Asp Pro Leu Ala 
465 470 475 480 

gcg gtg etc gac tac tac gcg gtg acg atg ggc cgc gac aac etc gat 3290 

Ala Val Leu Asp Tyr Tyr Ala Val Thr Met Gly Arg Asp Asn Leu Asp 

485 490 495 

ttc gac ggc teg gaa gac cag aag aac ttc gcg gcg tgg cgc ggc cag 3338 

Phe Asp Gly Ser Glu Asp Gin Lys Asn Phe Ala Ala Trp Arg Gly Gin 

500 . 505 510 

gec acg cgc aac 3350 
Ala Thr Arg Asn 
515 

tgacccgcaa cgacaagcaa tcttgacgag ggcccgcgaa gcgccgatgc gegaacgegg 3410 
gecgacagga gacaaac 3427 

atg gec gtc ate gcg etc aaa ccc tac gac ttc ccg gtg aag gat gec 3475 

Met Ala Val He Ala Leu Lys Pro Tyr Asp Phe Pro Val Lys Asp Ala 

5 10 15 

gtc gag aag ttt ccg gcg ccg ctg etc tac gtg tgc tgg gaa aac cat 3523 

Val Glu Lys Phe Pro Ala Pro Leu Leu Tyr Val Cys Trp Glu Asn His 

20 25 * 30 

ctg atg ttc ccg gcg ccg ttc tgc ctg ccg ctg ccg ccc gac atg ccg 3571 

Leu Met Phe Pro Ala Pro Phe Cys Leu Pro Leu Pro Pro Asp Met Pro 

35 40 45 

ttc ggc gcg ctg gec ggc gac gtg ctg ccg ccc gtc tac ggc tat cac 3619 

Phe Gly Ala Leu Ala Gly Asp Val Leu Pro Pro Val Tyr Gly Tyr His 

50 55 60 

ccc gac ttc gcg aag ate gac tgg gat cgc gtc gag tgg ttc egg teg 3667 

Pro Asp Phe Ala Lys He Asp Trp Asp Arg Val Glu Trp Phe Arg Ser 
65 70 75 80 

ggc gag ccg tgg gcg ccg gac ccg gcg aag age ctg gec ggc aac ggc 3715 

Gly Glu Pro Trp Ala Pro Asp Pro Ala Lys Ser Leu Ala Gly Asn Gly 

85 90 95 
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etc ggg cac aag gac ctg ate age ttc cgc acg ccc ggc, etc gac ggc 3763 
Leu Gly His Lys Asp Leu lie Ser Phe Arg Thr Pro Gly Leu Asp gly 

100 105 110 

etc ggc ggc gcg age ttc 3781 
Leu Gly Gly Ala Ser Phe 
115 

tgaccgccac geggacgage gaaccatc 3809 
atg age cac caa ctt acc ate gag ccg ctg ggc gtc acg ate gag gtc 3857 
Met Ser His Gin Leu Thr lie Glu Pro Leu Gly Val Thr lie Glu Val 

5 10 15 

gag gaa gga cag acg atg etc gat gee gcg ctg cgc cag ggc ate tac 3905 
Glu Glu Gly Gin Thr Met Leu Asp Ala Ala Leu Arg Gin Gly lie Tyr 

20 25 30 

att ccg cac gcg tgc tgt cac ggg ctg tgc ggc acc tgc aag gtc gec 3953 
lie Pro His Ala Cys Cys His Gly Leu Cys Gly Thr Cys Lys Val Ala 

35 40 45 

gtg etc gac ggc gag acc gat ccc ggc gat gcg aac ccg ttc gcg ctg 4001 
Val Leu Asp Gly Glu Thr Asp Pro Gly Asp Ala Asn Pro Phe Ala Leu 

50 55 60 

atg gat ttc gag cgc gag gaa ggc aag gcg etc gcg tgc tgc gcg acg 4049 
Met Asp Phe Glu Arg Glu Glu Gly Lys Ala Leu Ala Cys Cys Ala Thr 
65 70 75 80 

ctg cag gec gac acc gtg ate gag gee gac gtc gac gag gag ccg gat 4097 
Leu Gin Ala Asp Thr Val lie Glu Ala Asp Val Asp Glu Glu Pro Asp 

85 90 ' 95 

gcg gaa ate ate ccg gtc agg gac ttc gcg gec gac gtc acg cgc ate 4145 
Ala Glu He lie Pro Val Arg Asp Phe Ala Ala Asp Val Thr Arg lie 

100 105 110 

gaa cag etc acg ccg acc ate aag teg ate cgc ctg aag ctg teg cag 4193 
Glu Gin Leu Thr Pro Thr lie Lys Ser lie Arg Leu Lys Leu Ser Gin 

115 120 125 

ccg ate cgc ttc cag gcg ggc cag tac gtg cag etc gag att ccc ggc 4241 
Pro lie Arg Phe Gin Ala Gly Gin Tyr Val Gin Leu Glu lie Pro Gly 

130 135 140 . 

etc ggg cag age cgc gcg ttc teg ate gcg aac gcg ccg gee gac gtc 4289 
Leu Gly Gin Ser Arg Ala Phe Ser lie Ala Asn Ala Pro Ala Asp Val 
145 150 155 160 



- 94 - 



gcg gcc acc ggc 
Ala Ala Thr Gly 

etc ggc acg ggc 
Leu Gly Thr Gly 
180 

"cgc ctg teg ggc 
Arg Leu Ser Gly 
195 

egg ccg atg ate 
arg Pro Met lie 
210 

teg atg ate gcg 
Ser Met lie ala 

225 

ctg gtc tac ggt 
Leu Val tyr gly 

ttc cgc gcg ctg 
Phe arg ala Leu 
260 

ctg tec gaa ggc 
Leu Ser Glu Gly 
275 

gtg cac gac gtc 
Val His Asp Val 

290 

cag gcg tac ctg 
Gin Ala Tyr Leu 
305 

acg ctg atg cag 
Thr Leu Met Gin 

ttc ate teg gcg 
Phe lie Ser Ala 
340 

egg gtg 



gag ate gaa ctg aae 
Glu lie Glu Leu Asn 
165 

tac ctg cac gag caa 
RTr Leu His Glu Gin 
185 

ccg tac ggc cgc ttc 
Pro Tyr Gly Arg Phe 
200 

ttc atg gcc ggc ggg 
Phe Met ala gly gly 
215 

gac ctg etc gca age 
asp Leu Leu ala Ser 
230 

cag cgc age gcg cag 
gin arg Ser ala gin 
245 

gcc gaa cgc cat ccg 
ala glu arg His Pro 
265 

gca ccg cac gcg ggc 
Ala Pro His Ala Gly 
280 

gcg aag gca cat ttc 
Ala Lys Ala His Phe 
295 

tgc ggg ccg ccc gcg 
Cys Gly Pro Pro Ala 
310 

ggg cgc ctg ttc gag 
Gly Arg Leu Phe Glu 
325 

gcc gac gcg caa cag 
Ala Asp Ala Gin Gin 



gtg egg cag gtg 

Val Arg Gin Val 
170 

ctg gcg acg ggc 

Leu Ala Thr Gly 

ttc gtg cgt cgc 
Phe Val Arg Arg 
205 

teg ggg ctg teg 
Ser gly Leu Ser 
220 

ggc gtc acc gcg 
gly Val thr ala 
235 

gag etc tac tac 
glu Leu tyr tyr 
250 

aac ttc acg tac 
asn Phe thr tyr 

ggc gac gtc gcg 
Gly Asp Val Ala 
285 

ggc ggc gac ttc 
Gly Gly Asp Phe 
300 

atg ate gac gcg 
Met lie Asp Ala 
315 

cgc gac ate tat 
Arg Asp lie Tyr 
330 

acg cgc age ccg 
Thr Arg Ser Pro 
345 



ccg ggc ggg 4337 

Pro Gly Gly 
175 

gag cgc gtg 4385 

Glu Arg Val 
190 

teg gcc gcg 4433 

Ser Ala Ala 

age ccg cgc 4481 
Ser Pro arg 

ccg ate acg 4529 
Pro lie thr 
240 

cac gac gaa 4577 
His asp glu 
255 

gtg ccg gcg 4625 
Val Pro ala 
270 

caa ggg ttc 4673 
Gin Gly Phe 

tec ggg cac 4721 
Ser Gly His 

tgc ate acg 4769 
Cys lie Thr 
320 

cac gag aag 4817 
His Glu Lys 
335 

ctg ttc egg 4865 
Leu Phe Arg 
350 

4871 



4875 
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Arg Val 
t gac 

atg sac gcg ggc cgc gta tgc ggg acg g tc acg ate gcg cag ace gac 4923 

Met Asp Ala Gly Arg Val Cys Gly Thr Val Thr He Ala Gin Thr Asp 

5 10 15 

gag cgc tat gcg tgc gtg tec ggc gag teg ctg ctg gec ggc atg gcg 4971 

CUu Arg Tyr Ala Cys Val Ser Gly Glu Ser Leu Leu Ala Gly Met Ala 

aaa etc ggc egg cgc g gc att ecg gtc ggc tgc ctg aac ggc ggg tgc 5019 

Lys Leu Gly Arg Arg Gly H e Pro Val Gly Cys Leu ftsn Qly ^ ^ 

ggc gtg t gc aag gt9 cgc gtg ctg cgc ggt gcg gtg a ^ ^ so67 

Gly Val Cys Lys Val Arg Val Leu Arg Gly Ala Val Arg Lys Leu Gly 

60 

ccg ate age cgt gec cat gtg age gcg gaa gaa gag aae gac gge tac 5115 

Pro He Ser Arg Ala His Va! Ser Ala Glu Glu Glu Asn Asp Gly Tyr 



65 



70 



75 



80 



Ala Leu Ala Cys Arg Val Val Pro Asp Gly Asp Val Glu Leu Glu Val 



85 



90 



95 



Ala Gly Arg Leu Rrg Lys prQ phe phe ^ ^ ^ ^ ^ ^ ^ 



100 



105 



110 



acg gcg g C g ate aac aag 

5229 

Thr Ala Ala He Asn Lys 
115 

taaceaggag gagaeteace atgggtgtga tgcgtattgg tcatgtcagt c t gaa ggtga 5289 
tggacatgga ageggegetg cgteattaeg tacgegtget eggcatgeag gaaacgatgc 5349 
gegaegegge gggeaacgte tacctgaaat gctgggaega atgggacaag tattegctga 5409 
teetgtegee gteegatcag geggggctea ageatgeege ctacaaggtc gagcacgaeg 5469 
-gatetgga tgcgctgeag cagegcatcg aagegtaegg gategegace gagatgetge 5529 
ccgaaggcgc getgeeggeg gteggecgee aaetgeggtt cctgctgecg a gcgg c=a tg 5589 
aactgeggct gttegcgaag aaggcgctgg tgggcaeege g gtegg ctcg ctgaaccccg 5649 
atccgtggcc egacgacatt cc ggg cte g9 ccgtgeaetg gctegaecac tgcctgetga 5709 
tgtgcgaaet gaacceggag gccggcgtga accgcgtcga ggagaacacg cgcttcatgg 5769 

ccgagtgtct cgacttccat ctqqccaaac nnn,^ 

" C9a9C aggtgatggt cggcccgggc aacacgatc 5828 

<210> 2 
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-70 

<211> -^6 
< 2 1 2 > PRT 

<213> Burkho 1 de r i a cepacia 
<220> 

<223> TomK polypeptide 
<400> 2 

r-to^^***^"^!^ 11l Met Asn Gin His Pro Thr Asp Leu Ser Pro 



Phe Asp Pro Gly Arg Lys Cys Val Arg Val Thr Gly Thr Asn Ala Arg 
Gly Phe Val Glu Phe Glu Leu Ser lie Gly Gly Ala Pro Glu Leu Cys 
Val Glu Leu Thr Leu Ser Pro Ala Ala Phe Asp Ala Phe Cys Arg Glu 

^ IS- ^ so ^ JS 

Gin Gin Val Thr Arg Leu Asp Val Glu Ala Asn Pro 

<210> 3 

<211> »5^-33& 

<212> PRT 

<213> Burkholderia cepacia 
<220> 

<223> TomL polypeptide 

<400> 3 



M li i i. n^l . r . l i n r^ m Thr- lie Glu Leu Lys Thr Val 

* r 30 

Asp lie Lys Pro Leu Arg His Thr Phe Ala His Val Ala Gin Asn He 

35 40 45 

Gly Gly Asp Lys Thr Ala Thr Arg Tyr Gin Glu Gly Met Met Gly Ala 

<r so ' f 55 >J- 60 vp 

Gin Pro Gin Glu Asn Phe His Tyr Arg Pro Thr Trp Asp Pro Asp Tyr 

vr 70 *> 75 xr 80 

Glu He Phe Asp Pro Ser Arg Ser Ala He Arg Met Ala Asn Trp Tyr 
Ala Leu Lys Asp Pro Arg Gin Phe Tyr Tyr Ala Ser Trp Ala Thr Thr 

7 r 100 ** io5 jruo 
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Arg Ala Arg Gin Gin Asp Ala Met Glu Ser Asn Phe Glu Phe Val Glu 

90 115 * r 120 125 

Ser Arg Arg Met lie Gly Leu Met Arg Asp Asp Val Ala Ala Arg Ala 
l*f 130 «0 135 «T.M0 

Leu Asp Val Levi Val Pro Leu Arg His Ala Ala Trp Gly Ala Asn Met 
145 1*^150 155 <* r i60 

Asn Asn Ala Gin lie Cys Ala Leu Gly Tyr Gly Thr Val Phe Thr Ala 

>yd 165 /VTl70 'X0175 

Pro Ala Met Phe His Ala Met Asp Asn Leu Gly Val Ala Gin Tyr Leu 

t& 180 HQ 185 190 

Thr Arg Leu Ala Leu Ala Met Ala Glu Pro Asp Val Leu Glu Ala Ala 

0^195 ™r 200 &9 205 

Lys Ala Thr Trp Thr Arg Asp Ala Ala Trp Gin Pro Leu Arg Arg Tyr 
ItT 210 *9* 215 W 220 909 

Val Glu Asp Thr Leu Val Val Ala Asp Pro Val Glu Leu Phe lie Ala 
225 Hf 2 30 «'^235 *'Co 

Gin Asn Leu Ala Leu Asp Gly Leu Leu Tyr Pro Leu Val Tyr Asp Arg 

J'^24 5 ^M^TsO ^^2 5 5 

Phe Val Asp Glu Arg lie Ala Leu Glu Gly Gly Ser Ala Val Ala Met 

Leu Thr Ala Phe Met Pro Glu Trp His Thr Glu Ser Asn Arg Trp lie 

2*0 275 280 
Asp Ala Val Val Lys Thr Met Ala Ala Glu Ser Asp Asp Asn Arg Ala 
Ur 290 *** 295 27/^00 

Leu Leu Ala Arg Trp Thr Arg Asp Trp Ser Ala Arg Ala .Glu Ala Ala 
305 *^310 **# 315 ^320 

Leu Ala Pro Val Ala Ala Arg Ala Leu Gin Asp Ala Gly Arg Ala Ala 

^^325 330 $J0 335 

Leu Asp Glu Val Arg Glu Gin Phe His Ala Arg Ala Ala Arg Leu Gly 

VAOO J^345 3 *T 50 

He Ala Leu 

|^355 

<210> 4 
<211> 89 
<212> PRT 

<213> Burkholderia cepacia 
< 220> 
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<223> TomM polypepetide 
<400> 4 

Met Ser Asn Val Phe lie Ala Phe Cln Ala Asn Glu Asp Ser Arg Pro 

5 10 15 

lie Val Asp Ala lie Val Ala Asp Asn Pro Arg Ala Val Val Val Glu 

20 25 30 

Ser Pro Gly Met Val Lys lie Asp Ala Pro Asp Arg Leu Thr lie Arg 

35 40 45 

Arg Glu Thr He Glu Glu Leu Thr Gly Thr Arg Phe Asp Leu Gin Gin 

50 55 60 

Leu Gin Val Asn Leu He Thr Leu Ser Gly His He Asp Glu Asp Asp 
65 70 75 80 

Asp Glu Phe Thr Leu Ser Trp Ser His 
85 

<210> 5 
<211> 516 
<212> PRT 

<213> Burkholeria cepacia 
<223> TomN polypeptide 
<400> 5 

Met Asp Thr Pro Thr Leu Lys Lys Lys Leu Gly Leu Lys Asp Arg Tyr 

5 10 15 

Ala Ala Met Thr Arg Gly Leu Gly Trp Glu Thr Thr Tyr Gin Pro Met 

20 25 30 

Asp Lys Val Phe Pro Tyr Asp Arg Tyr Glu Gly He Lys He His Asp 

35 40 45 

Trp Asp Lys Trp Val Asp Pro Phe Arg Leu Thr Met Asp Ala Tyr Trp 

50 55 60 

Lys Tyr Gin Gly Glu Lys Glu Lys Lys Leu Tyr Ala Val He Asp Ala 
65 70 75 80 

Phe Thr Gin Asn Asn Ala Phe Leu Gly Val Ser Asp Ala Arg Tyr He 

85 90 95 

Asn Ala Leu Lys Leu Phe Leu Gin Gly Val Thr Pro Leu Glu Tyr Leu 

100 105 110 

Ala His Arg Gly Phe Ala His Val Gly Arg His Phe Thr Gly Glu Gly 

115 120 125 

Ala Arg He Ala Cys Gin Met Gin Ser He Asp Glu Leu Arg His Tyr 
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130 135 



140 



Gin Thr Clu Thr His Ala Met Ser Thr Tyr Asn Lys Phe Phe Asn Gly 



14 5 150 155 



160 



Phe His His Ser Asn Gin Trp Phe Asp Arg Val Trp Tyr Leu Ser Val 



165 170 



175 



Pro Lys Ser Phe Phe Glu Asp Ala Tyr Ser Ser Gly Pro Ph e Glu Phe 

180 185 190 

Leu Thr Ala Val Ser Phe Ser Phe Glu Tyr Val Leu Thr Asn Leu Leu 

195 200 205 

Phe Val Pro Phe Met Ser Gly Ala Ala Tyr Asn Gly Asp Met Ser Thr 

210 215 220 

Val Thr Phe Gly Phe Ser Ala Gin Ser Asp Glu Ser Arg His Met Thr 
225 230 235 240 

Leu Gly He Glu Cys He Lys Phe Leu Leu Glu Gin Asp Pro Asp Asn 

245 250 255 

Val Pro He Val Gin Arg Trp lie Asp Lys Trp Phe Tr P Arg Gly Tyr 

260 265 270 

Arg Leu Leu Thr Leu Val Ala Met Met Met Asp Tyr Met Gin Pro Lys 

275 280 285 

Arg val Met Ser Trp Arg Glu Ser Trp Glu Met Tyr Ala Glu Gin Asn 

290 295^ 300 

Gly Gly Ala Leu Phe Lys Asp Leu Ala Arg Tyr Gly He Arg Glu Pro 



305 



310 



315 320 

Lys Gly Trp Gin Asp Ala Cys Glu Gly Lys Asp His Il e Ser His Gin 

325 330 335 

Ala Trp Ser Thr Phe Tyr Gly Phe Asn Ala Ala Ser Ala Phe His Thr 

340 345 350 

Trp Val Pro Thr Glu Asp Glu Met Gly Trp Leu Ser Ala Lys Tyr Pro 
355 360 365 



Asp Ser Phe Asp Arg Tyr Ty 



r Arg Pro Arg Phe Asp His Trp Gly CU 



370 

375 380 
Gin Ala Arg Ala Gly Asn Arg Phe Tyr Met Lys Thr 



Leu Pro Met Leu 



385 



390 



395 400 



Cys Gin Thr Cys Gln lle Pro Met Leu phe Thr Qlu p ^ ^ ^ ^ 



405 



410 



Thr Lys lie Gly Ala Arg Glu Ser Asn Tyr Leu Gly Asn Lys Phe His 
420 425 43Q 
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0 



Phe Cys Ser Asp His Cys Lys Asp lie Phe Asp His Glu Pro Gin Lys 

435 440 445 

Tyr Val Gin Ala Trp Leu Pro Val His Gin lie His Gin Gly Asn Cys 

450 455 460 

Phe Pro Pro Asp Ala Asp Pro Gly Ala Glu Gly Phe Asp Pro Leu Ala 
465 470 475 480 

Ala Val Leu Asp Tyr Tyr Ala Val Thr Met Gly Arg Asp Asn Leu Asp 

485 490 495 

Phe Asp Gly Ser Glu Asp Gin Lys Asn Phe Ala Ala Trp Arg Gly Gin 
500 505 510 

Ala Thr Arg Asn 
515 

<210> 6 
<211> 118 
<212> PRT 

<213> Burkholderia cepacia 
<220> 

<223> TomO polypeptide 
<400> 6 

Met Ala Val He Ala Leu Lys Pro Tyr Asp Phe Pro Val Lys Asp Ala 

5 10 15 

Val Glu Lys Phe Pro Ala Pro Leu Leu Tyr Val Cys Trp Glu Asn His 

20 25 30 

Leu Met Phe Pro Ala Pro Phe Cys Leu Pro Leu Pro Pro Asp Met Pro 

35 40 45 

Phe Gly Ala Leu Ala Gly Asp Val Leu Pro Pro Val Tyr Gly Tyr His 

50 55 60 

Pro Asp Phe Ala Lys He Asp Trp Asp Arg Val Glu Trp Phe Arg Ser 
65 70 75 so 

Gly Glu Pro Trp Ala Pro Asp Pro Ala Lys Ser Leu Ala Gly Asn Gly 

85 go g5 

Leu Gly His Lys Asp Leu lie Ser Phe Arg Thr Pro Gly Leu Asp Gly 

100 105 no 

Leu Gly Gly Ala Ser Phe 
115 

<210> 7 

<2ii> «r 
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<212> PRT 

<213> Burkholderia cepacia 
<220> 

< 223> TomP polypeptide 
<400> 7 

Met Ser His Gin Leu Thr lie Glu Pro Leu Gly Val Thr lie Glu Val 

5 10 15 

Glu Glu Gly Gin Thr Met Leu Asp Ala Ala Leu Arg Gin Gly He Tyr 

20 25 30 

He Pro His Ala Cys Cys His Gly Leu Cys Gly Thr Cys Lys Val Ala 

35 40 45 

Val Leu Asp Gly Glu Thr Asp Pro Gly Asp Ala Asn Pro Phe Ala Leu 

50 55 60 

Met Asp Phe Glu Arg Glu Glu Gly Lys Ala Leu Ala Cys Cys Ala Thr 
65 70 75 80 

Leu Gin Ala Asp Thr Val He Glu Ala Asp Val Asp Glu Glu Pro Asp 

Q5 90 95 

Ala Glu He He Pro Val Arg Asp Phe Ala Ala Asp Val Thr Arg He 

100 105 no 

Glu Gin Leu Thr Pro Thr He Lys Ser He Arg Leu Lys Leu Ser Gin 

115 120 125 

Pro He Arg Phe Gin Ala Gly Gin Tyr Val Gin Leu Glu He Pro Gly 

13 ° 135 140 

Leu Gly Gin Ser Arg Ala Phe Ser He Ala Asn Ala Pro Ala Asp Val 
145 ' 150 155 160 

Ala Ala Thr Gly Glu He Glu Leu Asn Val Arg Gin Val Pro Gly Gly 

165 170 175 

Leu Gly Thr Gly Tyr Leu His Glu Gin Leu Ala Thr Gly Glu Arg Val 

180 185 190 

Arg Leu Ser Gly Pro Tyr Gly Arg Phe Phe Val Arg Arg Ser Ala Ala 

' 195 200 205 

Arg Pro Met He Phe Met Ala Gly Gly Ser Gly Leu Ser Ser Pro Arg 

210 215 220 

Ser Met He Ala Asp Leu Leu Ala Ser Gly Val Thr Ala Pro He Thr 
225 230 235 240 

Leu Val Tyr Gly Gin Arg Ser Ala Gin Clu Leu Tyr Tyr His Asp Glu 
2115 250 255 
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Phe Arg Ala Leu Ala Glu.Arg His Pro Asn Phe Thr Tyr Val Pro Ala 

260 265 270 

Leu Ser Glu Gly Ala Pro His Ala Gly Gly Asp Val Ala Gin Gly Phe 

275 280 285 

Val His Asp Val Ala Lys Ala His Phe Gly Gly Asp Phe Ser Gly His 

290 295 300 

Gin Ala Tyr Leu Cys Gly Pro Pro Ala Met lie Asp Ala Cys He Thr 

305 310 315 320 

Thr Leu Met Gin Gly Arg Leu Phe Glu Arg Asp He Tyr His Glu Lys 

325 330 335 

Phe He Ser Ala Ala Asp Ala Gin Gin Thr Arg Ser Pro Leu Phe Arg 

<210> 8 
<211> 118 
<212> PRT 

<213> Burkholderia cepacia 
<220> 

<223> TomQ polypeptide 
<400> 8 

Met Asp Ala Gly Arg Val Cys Gly Thr Val Thr He Ala Gin Thr Asp 

5 10 15 

Glu Arg Tyr Ala Cys Val Ser Gly Glu Ser Leu Leu Ala Gly Met Ala 

20 25 30 

Lys Leu Gly Arg Arg Gly He Pro Val Gly Cys Leu Asn Gly Gly Cys 

35 40 45 

Gly Val Cys Lys Val Arg Val Leu Arg Gly Ala Val Arg Lys Leu Gly 

50 55 60 

Pro He Ser Arg Ala His Val Ser Ala Glu Glu Glu Asn Asp Gly Tyr 
65 70 75 80 

Ala Leu Ala Cys Arg Val Val Pro Asp Gly Asp Val Glu Leu Glu Val 

85 go 95 

Ala Gly Arg Leu Arg Lys Pro Phe Phe Cys Gly Met Ala Cys Ala Gly 

100 105 HO • 

Thr Ala Ala He. Asn Lys 
115 



<210> 9 
< 21 1 > 36 
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<212> DNA 

<213> Artificial Sequence 
<223> Designed PCR primer 
<40O> 9 

agtccgccat ggaggcgaca ccgatcatga atcagc 36 
<210> 10 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed PCR Primer 
<400> 10 

caccgaccat ggatcagcac cccaccgatc tttc 34 
<210> 11 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<223> Designed PCR primer 
<400> 11 

tgccgccttc catgggttct gccgcgaaca gcag 34 

<210> 12 

<211> 39 

<212> DNA 

<220> 

<213> Artificial Sequence 
<223> Designed PCR primer 
<400> 12 

agcaagccat ggccatcgag ctgaagacag tcgacatca 
<210> 13 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed PCR primer 
<400> 13 

ccgaccatca cctgctcggc cagatggaag tcgag 35 



